Abstract. Several new salts of TTF derivatives with organic anions were obtained. In this proceeding, we present the crystal structure and properties of β'-(EDT-TTF-CONHMe) 2 [(E)-HO 2 C-CH=CH-CO 2 ], in which hydrogen bonds both link the anions among themselves and to the cations. This salt is a semiconductor with a room-temperature of 0.3 S cm -1 .
INTRODUCTION
Despite the considerable interest 1 devoted to the synthesis, structure and properties of cation radical salts derived from tetrathiafulvalene derivatives and especially from bis(ethylenedithio) tetrathiafulvalene (BEDT-TTF or ET), there was until recently no report of such salts with simple organic counteranions issued from carboxylic acids (R-CO 2 H) and, a fortiori, from di-and polycarboxylic acids.
The anions derived from this kind of acids (e.g. oxalic, maleic, fumaric acids) display a variety of shapes and symmetries, likely to influence the crystal packing of their salts and, in the end, their electrical properties.
Furthermore, it can be noticed that, in the BEDT-TTF salts series, the higher-Tc superconductors, such as κ-(BEDT-TTF) 2 Cu(NCS) 2 , possess a polymeric network of coordination-bonded anions; vibrations of this anion sublattice are thought to be involved in the process of superconductivity 1, 2 . By using organic hydrogeno-anions, i.e. partially neutralized di-or polyacids, one can expect to build new BEDT-TTF salts with polymeric networks of anions which will be, in this case, linked by hydrogen bonds 3 . We have undertaken a systematic quest for such TTFs salts with organic anions [4] [5] [6] ; among them, the compound β''-(BEDT-TTF) 2 [(E)-HO 2 C-CH=CH-CO 2 ], wich associates the hydrogen fumarate anion to BEDT-TTF, was especially obtained 4 . We wish to report here the electrosynthesis, crystal structure and properties of β∋-(EDT-TTFCONHMe) 2 [(E)-HO 2 C-CH=CH-CO 2 ] (1); this salt also contains the hydrogen fumarate anion (Fig.1b) but, in this case, the donor molecule EDT-TTF-CONHMe bears an amide group (Fig. 1a) ; this group is able to give rise to hydrogen bonding which has indeed be found in several salts of EDT-TTFCONHMe with discrete inorganic anions 7 ; thus by association of EDT-TTF-CONHMe with the hydrogen fumarate anion, one could expect not only to build a polymeric network of hydrogen bonded anions (as in β''-(BEDT-TTF) 2 [(E)-HO 2 C-CH=CH-CO 2 ]) (2) but also to create hydrogen bonds connecting the anionic and cationic parts of the material. 
RESULTS AND DISCUSSION
The salt (1) was obtained through conventional elecrocrystallization: anodic oxidation of the donor EDT-TTF-CONHMe in the presence of tetrabutylammonium hydrogen fumarate in a dichloromethane/ethanol solution, under galvanostatic conditions (1 µA).
From X-ray diffraction data 8 , the centrosymmetric unit cell of 1 contains one hydrogenfumarate anion C 4 H 3 O 4 -and two equivalent donors EDT-TTF-CONHMe. Thus, each donor molecule is in a mixed-valency state and carries a fractional charge of +1/2. The overall crystal arrangement of 1 consists of slabs of cations, separated by walls of anions (Fig.2) .
The donors form a two-dimensional array which can be ranged in the β' type 9 ( Fig.3) . One can also notice that, due to the existence of a center of symmetry, the ethylene-dithio and the amide sides of the donor molecule altern along the edges of the cations slabs.
Concerning the packing of anions, it is interesting to compare 1 to the analogous salt β''-(BEDT-TTF) 2 [(E)-HO 2 C-CH=CH-CO 2 ]) (2) 4 . In both cases, one hydrogen atom is located between two oxygen atoms, each one belonging to -CO 2 groups of neighbouring anions, in such a way that the planar hydrogen fumarate anions form infinite chains by hydrogen bonding. However, in the case of 2, planes of the anions are parallel to the anionic sheet and there is no very close contacts between the anionic and cationic slabs; on the contrary in the case of 1 (Fig.2) , planes of anions are approximatively perpendicular to the anionic sheet, this allows the second oxygen atom of the -CO 2 groups of the anions (ie. the one which is not involved in the interanionic hydrogen bonding) to closely approach the cations and to contract a strong hydrogen bond with the nitrogen atom of the amide group of one donor molecule (d N-H…O = 2.04Å); additionally, this oxygen atom of the anion is also rather close to the neighbouring CH group in the same donor molecule (d C-H…O = 2.68 Å) (Fig.2) . Transfer integrals between the donors in the β' array of 1 were calculated using Hückel method. The most striking feature which appears from these calculations is the existence of a strong intrastack dimerization: compare ( Fig.3 and table) interactions B (0.51 eV) and F (0.12 eV).
According to this dimerized character, temperature dependent conductivity measurements showed that 1 is a semiconductor with a room-temperature conductivity of 0.3 S cm -1 and an activation energy of 0.15 eV.
CONCLUSION
As a conclusion, it is interesting to noticed that the combination of the hydrogen fumarate anion with a donor such as EDT-TTF-CONHMe which is also able of hydrogen bonding is indeed efficient to create a net connecting both anions among themselves and cations to anions. Search for news TTFs cation radical salts with organic anions is continued.
